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PURPOSE ; 

Coni’ Igura tlon  of  Integral  fuel  tanka  on  the  B-58  airplane  is 
such  that  the  inner  skins  of  sandwich  panels  are  in  direct 
contact  with  JP-4  Jet  engine  fuel  for  the  life  of  the  air¬ 
plane.  These  panels  are  bonded  with  FMS-OOI5  (skln-to- 
core)  and  FMS-OOI6  (metal-to-metal )  adhesives.  The  panels 
are  designed  and  sealed  to  prevent  fuel  entry  into  the 
panels.  Nevertheless ,  there  may  be  occasions  when  JP-4 
fuel  inadvertently  gets  inside  some  of  these  panels.  There¬ 
fore  the  purpose  of  this  test  was  to  determine  if  JP-4  fuel 
immersion^  in  combination  with  long  time  exposure  to  out¬ 
door  weathering,  has  any  significant  effects  on  FMS-0015 
and  FMS-OOI6  adhesives. 

SUMMARY ; 

Sandwich  panels  were  fabricated  in  the  laboratory  using 
FMS-0015  ( skin-to-core )  and  FMS-OOI6  (metal-to-metal) 
adhesives,  glass  reinforced  plastic  honeycomb  core,  7075T-6 
aluminum  slugs  and  2024T-86  aluminum  skins  and  evaluated 
before,  after  and  during  a  five  year  exposure  period  to 
outdoor  weather.  The  following  tests  were  used  to  evaluate 
the  effect  of  exposure:  260®F  core  shear  and  shear  modulus 
of  rigidity,  260‘’F  edgewise  compression,  26o"F  accelerated 
column-beam  creep,  R.T.  simple  beam,  R.T.  lap  shear 
strength  and  2G0°F  flatwise  tension. 

In  addition,  standard  half  inch  overlap  shear  specimens 
bonded  with  FMS-0015  and  FMS-OOI6  adhesives  and  2024T-3  skins 
were  evaluated  by  immersion  in  JP-4  fuel  at  140®F  and  tested 
at  RT  and  260®P  at  Intervals  up  through  a  five  year  immersion 
period. 

Results  obtained  on  the  FHS-OOI5  and  FMS-OOI6  adhesive 
bonded  4FTW244-3  panels  indicate  that  neither  exposure  to 
outdoor  weathering -nor  direct  contact  with  JP-4  fuel 
results  in  significant  reduction  of  panel  strength  up 
through  a  five  year  exposure  period.  LikevJlse  no  deleterious 
effects  were  observed  v;hen  FHS-OOI5  and  FMS-OOI6  adhesive 
bonded  lap  shear  specimens  were  immersed  in  JP-4  fuel  at  140®F 
up  through  a  five  year  period. 

A  detailed  summary  of  the  results  of  this  test  is  shown  in  Tables 
II  and  III  and  Figures  3»  4,  and  5. 


UTILITY  REPORT  SHEET 


OLPARTMCNT  6 


(^Illllllll) 


C3ENERAU  DYNAMICS  |  PORT  WORTM 


PA6E _ E - 

REPORT  N0_FGT-2 
MODEI - 

r,*«  ^27- 


MATERIAL  -  ADHESIVES  FMS-0015  (SHELL  422J)  AND 
FHa-OOlo  ( PLAS'j'lLOCK  ()20-hP())  -  JP-4  EUEL  IN~ 
oANDWICH  PANELii  -  EFFECTS  OF 


OBJECT; 

To  determine  If  JP-4  fuel  inside  sandwich  panels,  bonded  with 
PMS-OOI5  arid  FMS-OOI6  Adhesives  affects  the  panels  strength 
when  subjected  to  weathering  up  through  a  five  year  period; 
and  to  determine  the  resistance  of  lap  shear  specimens  (bonded 
with  FMS-OOI5  and  FMS-OOI6  Adhesives)  to  JP-4  fuel  at  140“F 
up  through  a  five  year  period. 


MATERIALS  AND  TEST  SPECIfiENS; 

1.  2024-T3  Alclad  Aluminum 
(4"  X  9"  X  .064") 

2.  Sandwich  Panel,  4FTW244-3 
Assemblies 

3.  JP-4  fuel 

4.  Curable  Rubber  Buna  -  N 


QD/FW  Stock 

Fed.  Spec.  (;iQ-A-3b2a 

GD/FW  made  in  accordance  with 
GD/FW  Drawing  4FTW244-3  ♦ 

MIL-F-5624 

Klrkhlll  Rubber  Co. 


Type  57O-W-I9,  1/16"  thick  Brea,  California 
TEST  SPECI.’IEMS; 


GD/FW  FMS-OOI5  Adhesive:  Shell  Development  Co. 

Sh<  11  422J,  lots  607,  626,  Emeryville,  California 
607-950,  607-951,  607-961 

Hoxcel  HP422,  lots  80,  Hexcel  Products,  Inc. 

289  Oakland,  California 


GD/FW  FMS-0qi6  Adhesive 
Plastllock  620  tape.  Roll 
No's  H¥  3609-176,  HW  3617- 
238 

Plastllock  626  Liquid 
Primer,  Batch  AJ-I3 


*See  page  45  and  page  16. 


B.  F.  Goodrich  Company 
Akron,  Ohio 


B.  F.  Goodrich  Company 
Akron,  Ohio 
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EQUIPMENT: 


1. 

Electrically  heated  bonding  presses 
(24"  X  24"  platens) 

GD/FW  made 

2. 

Tate  Emery  Test  Machine  (PTE  60,000 
Lbs.j  Capacity) 

A.E.  Emery  Co, 
Stamford,  Conn. 

3. 

Electrically  heated  test  chamber 

24"  X  36"  X  24" 

GD/PW  made 

4. 

Test  Fixtures  for  beam  tests 

GD/FW  made 

5. 

Column  Creep  Test  Fixture 

GD/FW  made 

6. 

Electrically  heated  oil  immersion 
bath  fixture,  (3"  x  4"  x  1"  operating 
temperature  i4o"P) 

GD/FW  made 

PROCEDURE: 

Pi’ocedurcs  are  shown  in  Table  I. 

RESULTS; 

Res 

II 

ults  appear  in  Tables  IV  -  XI  with  summaries  in  Tables 
and  III. 

DIS 

iCUSSION: 

Prevlo':  to  this  test,  FMS-00J5  FMS-OOI6  adhesives  had 

been  evaluated  and  shov-^n  to  meet  or  exceed  specification 
requirements,  Hov;cvcr,  additional  teat  data  was  needed  to 
determine  If  those  adhesives  would  be  affected  by  the  com¬ 
bination  of  long  time  outdoor  weathering  and  JP-4  fuel 
Immersion.  Tests  on  lap  shear  specimens  were  needed  to 
determine  if  Immerrion  in  JP-4  fuel  at  l4o“F  for  periods 
up  throuch  5  years  would  affect  adhesion  of  the  tv;o  adlieslves. 

Twenty  five  sandvjlch  panels  v^ore  fabricated  In  the  Laboratory 
in  accordance  with  GD/FV/  d'-a-wing  4FTW244-3  for  this  test. 

Two  panel;'  v;cre  picked  at  random  and  tested  for  quality 
control  (Condition  A).  Five  panels  vjere  stored  in  the 
Chomisti’y  Laboratory  of  the  Engineering  Test  Laboratories  as 
-r-^ti-ols  '•  er  the  exposure  tests  (Condition  C),  and  removed 
for  to'stlng  periodically  during  the  five  year  period.  Eighteen 
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panclG  vjero  mounted  on  a  test  fixture  (see  Figure  l)  and 
placed  at  a  45“  argle  on  the  roof  of  the  Enclncering  Test 
Laboratories  facing  south.  Five  of  the  eighteen  panels 
placed  on  the  roof  contained  JP-4  fuel  internally  (Condition 
D)  while  the  remaining  thirteen  panels  were  dry  and 
pressure  tested  every  six  months  with  IOC  psl  Internal  air 
pressure,  260°F  temperature  for  1  hour  (Condition  E). 

Teat  panels  vjcre  r’cmoved  periodically  as  outlined  In  Table 
I  and  tested  for  ?’60°F  core  shear  and  modulus  of  rigidity 
strength,  260°F  edgewise  compression  strength,  260°F 
accelerated  column  creep,  26o“F  flatwise  tension,  R.T. 
simple  beam  and  R.T.  lap  shear  strength. 

A.  SANDWICH  PANEL  TE.QTS  (Ef'ccts  of  JP-4  and  outdoor  weather 
on  FMo-0015  Adhesive) 

1 .  Core  Shear  and  Modulus  of  Rigidity  - 

The  26o"F  core  shear  and  modulus  of  rigidity 
results  (Table  IV)  Indicate  that  JP-4  fuel 
Inside  the  bonded  sandvilch  panels  exposed  to 
outdoor  weathering  up  through  five  yeai‘3  had 
no  detrimental  effects  on  the  FMS-0015  adhesive. 

The  average  2G0®F  core  shear  strength  ranged 
from  4].7  to  527  pal  for  the  sandwich  panels 
containing  JP-4  fuel,  379  to  488  for  the  dry, 
pressui’e  tested  exposure  candv';lch  panels  and 
37G 'to  519  pal  for  the  sandwich  panels  ne  t 
exposed  to  weather,  pressure  or  JP-4  fuel. 

Likewise  the  CGO^F  shear  modulus  of  rigidity 
results  Indicate  that  JP-4  fuel  inside  bonded 
sandwich  panels  exposed  to  v;eather  up  through 
fiv^  years  had  no  determental  effect  on  the 
FM3-0015  adhesive.  The  average  CGO^F  shear 
modulus  of  rigidity  ranged  from  24,  247  to. 

€'',n88  pal  for  the  sandwich  panels  containing 
JP-4  fuel,  22,050  to  31,032  psl  for  the  dry, 
pressure  tested,  exposure,  sandwlcli  panels, 
and  23,105  to  30,139  for  the  sandv-iich  panels 
'.ot  cxpor'.od  to  vjeathcr,  pressure  or  JP-4  fuel. 

2  .  Edg'"*'.'! se  Compression  - 

Edgewise  compression  results  of  26O-F  also 
siiovj  (see  Table  V)  that  JP-4  fuel  inside 
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bonded  sandvjlch  panels  exposed  to  outdoor 
weathering  up  through  five  years  had  no 
detrimental  effect  on  the  FMo-0015  adhesive. 

The  average  26o“P  edgewise  compression  strength 
ranged  from  7^+>350  to  76,813  psl  for  the  JP-4 
fuel,  exposure,  sandwich  panels,  72,067  to 
75^619  psl  for  the  dry,  pressure  tested  exposure 
sandwich  panels  and  66,275  to  72,375  psl  for 
sandwich  panels  not  exposed  to  weather,  pressure 
or  JP-4  fuel. 

3 •  Column  -  Beam  Creep  - 

The  2C0°F  column-beam  creep  results  (see  Table 
VI)  Indicate  that  JP-4  fuel  Inside  bonded  sand¬ 
wich  panels  exposed  to  outdoor  weathering  up 
thi'ough  four  years  (the  fifth  year  test  was  deleted 
at  the  request  of  the  test  originator)  had  no 
deti'linental  effects  on  the  FMS-OOI5  adhesive. 

The  creep  results  show  that  eight  specimens  were 
capable  of  passing  the  G  load  v;hlle  three  failed 
in  the  F  load  for  the  sandwich  panels  which  con¬ 
tained  JP-4  fuel. 

Six  specimens  passed  the  G  load,  five  failed  In 
the  F  load  and  one  specimen  passed  the  F  load 
for  the  sandvMch  panels  not  exposed  to  weather, 
p»’e ."'ure  or  JP-^l  fuel.  Permanent  set  ranged 
from  .05"  to  .46''  for  the  JP-4  fuel  -  containing 
.rr idv/lch  panels,  .Oh"  to  .34"  for  the  no  fuel, 
f^xposure ,  pressure  test,  sandwich  panels,  and 
.  1"  '  to  .28''  for  the  sandvjlch  panels  not  exposed 
to  Vixather,  preo.suro  or  JP-4  fuel. 

4  .  F  I  I-  1  s  e  Te  n  s  1  o  ti  - 

iJ'T.'Tlts  from  the  26o“F  flatvvlse  tension  specimens 
( .  ee  Table  IX)  Indicate  that  JP-4  fuel  Inside  the 
bonded  sandwich  panels  in  combination  with  exposure 
to  outdoor  vjeathoj'ing  up  through  five  years  had 
no  detrimental  effect  on  FMS-OOI5  adhesive.  The 
average  flatwise  tension  strength  ranged  from  757 
to  864  psl  for  the  JP-4  fuel  containing  sandwich 
panels,  901  to  IO32  psl  for  the  no  fuel,  exposure, 
pi'ossuro  test  sandwich  panels  and  826  to  893  psl 
for  the  no  fuel,  no  pressure  test,  no  exposure  panels. 
The  observed  variations  In  results  are  vjithin 
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experimental  limits  of  this  test  and  the  average 
minimum  value  of  2100  lbs.  (668  psl)  stipulated 
Viy  FM3-0015D  at  room  temperature  was  exceeded 
even  at  260°F. 

5 .  Simple  Beam  - 

Simple  Beam  (RT)  results  (See  Table  VIl)  indicate 
that  JP-4  fuel  inside  the  bonded  sandwich  panels 
exposed  to  outdoor  weather  up  through  five  years 
had  no  significant  effect  on  the  FMS-OOI5  adhesive. 
The  average  simple  beam  strength  ranged  from  558 
to  655  psl  for  the  JP-4  fuel  containing  sandwich 
panels,  542  to  627  psl  for  the  no  fuel,  exposure, 
pressure  test  sandwich  panels,  and  566  to  66I  psl 
for  the  sandvilch  panels  not  exposed  to  weather, 
pressure,  or  JP-4  fuel. 

B.  LAPSHE/VR  PANEL  TESTS  (EFFECTS  OP  JP-4  AND  OUTDOOR 

Weather  on  fms- ooio adhesive ) 

Only  R.T.  lapshcars  tests  were  utilized  to  determine 
the  effects  of  fuel  and  environmental  conditions  on 
the  FMS-OOI6  adhesive  and  these  results  Indicate  that 
JP-4  fuel  Inside  the  bonded  sandwich  panels  exposed 
to  outdoor  weathering  up  through  five  years  had  no 
significant  effect  on  the  shear  strength  of  the  FMS- 
0016  adhesive.  The  average  shear  strength  ranged  from 
3946  to  4788  psl fbr  the  JP-4  fuel -containing  sandwich 
panels,  3886  to  4815  psi  for  the  no  fuel,  exposure, 
pressure  test  sandwich  panels,  and  4119  to  4622  psl 
for  the  no  fuel,  no  pressure  test,  no  exposure  sand¬ 
wich  panels.  A  summary  of  the  results  of  the  effects 
of  outdoor  weathering  and  JP-4  fuel  on  4FTW-244  panel 
specimens  described  In  items  A,  and  B  above,  appears 
In  Table  II  and  Figures  3  and  4. 

c.  lapshear  tests  (effects  of  immersion  in  JP-4  @140®F 
ON  FMS-0015  AND  FMS-0016  ADHESIVES) 

Standard  lap  shear  Immersion  pads  were  prepared  In 
accordance  with  MIL-A-8431  specification.  Quality 
control  specimens  for  each  pad  were  tested  prior  to 
starting  the  Immersion  tests.  The  test  results  (see 
Tables  X  and  XI)  Indicate  that  JP-4  fuel  at  l40“F 
has  no  detrimental  effect  on  the  lap  shear  strength 
of  the  FMS-OOI5  and  FMS-OOlG  adhesives.  A  svurunary 
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of  the  results  up  through  five  years  immersion  in 
JP-4  fuel  is  shown  in  Table  II  and  III  and  Figure  5- 

A  cursory  examination  of  Summary  Tables  II  and  III 
and  Figures  and  5  gives  the  impression  that 

immersion  in  JP-4  and  v/eather  aging  up  through  5  years, 
with  the  exception  of  modulus  of  rigidity  and  lap 
shear  strengths,  actually  enhances  the  strength  of  the 
bonded  panels.  Hovr?ever,  it  is  believed  that  this 
falls  v/ithin  the  experimental  variation  of  the  adhesives 
tested  and  further  indicates  that  JP-4  immersion  and 
exposui’e  to  outdoor  weathering  for  periods  of  time  up 
to  five  years  had  no  deleterious  effect  on  FMS-0015  and 
FMS-0016  bonded  aluminum  panels. 

CONCLUSION: 

The  structural  properties  of  FMS-0015  and  FMS-0016  adhesives 
in  bonded  sandv/ich  panel  construction  were  determined  before 
and  after  exposure  to  weather  and  with  and  without  JP-4 
fuel  inside  the  sandwich  panel  and  immersion  in  JP-4  fuel 
at  140“F  as  outlined  in  this  report.  Results  obtained  are 
listed  in  Tables  IV  to  XI.  In  accordance  v/lth  the  results 
and  conditions  of  the  tests  included  in  this  report,  the 
following  conclusions  can  be  drawn: 

1.  No  detrimental  effects  on  laboratory  bonded  sandwich 
panels,  having  glass  I’elnforced  honeycomb  core,  2024T- 
86  alclad  aluminum  skins  and  7075T-6  aluminum  slugs  was 
obsei’ved  wlion  the  panels  v/ere  subjected  to  outdoor 
weathering  with  and  v/lthout  JP-4  fuel  Inside  the  panels 
for  a  period  up  thi’ough  5  years. 

2.  Likewise,  no  significant  degradation  was  observed  in 
FMS-0015  and  FMS-0016  adhesive  bonded  2024T-3  alclad 
aluminum  lapshear  specimens  when  immersed  in  JP-4  fuel 
at  140°F  for  a  period  up  through  5  years. 
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TABLE  I 

PROCEDURES  FOR  FABRICATION  AND  TESTING  OP  4FTW244- 


SANDWICH  PANELS  AND  STANDAfU)  LAP  SHEAR  PANELS 


Surface  Preparation  of  Metal  Parts i 

All  metal  parts  are  cleaned  In  accordance  with 

OD/FW  Specification  FPS-0007.  Paragraph  3*2. 

General  procedures  for  the  metal  parts  are i 

A.  Remove  all  surface  dyes  and  foreign  materials 
by  wiping  with  cheese  cloth  moistened  with 
methyl-ethyl-ketone . 

B.  Vapor  degrease  all  parts  using  stabilized 
trichloroethylene . 

C.  Immerse  the  parts  from  9  to  13  minutes  in  a 
solution  of  the  following  composition  maintained 
at  a  temperature  of  l60°F  +  10“P. 

V/ater  30  parts  by  weight 

Sulphuric  acid  (66®  Be)  10  parts  by  weight 
Sodium  Dichromate'  4  parts  by  weight 

D.  Rinse  the  parts  by  Immersing  them  in  clean  tap 
water  followed  by  a  distilled  or  demineralized 
water  spray  rinse.  A  continuous  water  film  must 
be  noted  over  the  bond  areas. 

E.  Dry  the  parts  In  an  air  circulating  oven  for  at 
least  20  minutes. 

Cleaning  of  Glass  Reinforced  Honeycomb  Core: 

A.  Vapor  degrease  throughly  using  stabilized 
trichloroethylene. 

B.  Air  dry  for  at  least  20  minutes. 

Adhesive  Application; 

Adhesive  applications  were  In  accordance  with 

FiMS-0015  snd  FMS-0016  specifications. 
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A. 

Sandwich  Panel  Assemblies 

1. 

Apply  one  brush  coat  of  FMS-0016,  Form  II, 
liquid  adhesive  to  the  cleaned  surfaces 
of  the  metal  to  metal  areas  described  In 
drawing  4FTW244-3. 

2. 

Air  dry  the  primed  surfaces  2  hours. 

3. 

Heat  the  metal  slugs  In  an  oven  to  a 
temperature  not  exceeding  l6o“F.  Apply 
one  film  thickness  of  FMS-0016,  Form  I, 
adhesive  to  each  side  of  the  slug  area 
to  be  bonded. 

4. 

Assembly  slugs  In  a  suitable  bonding 
form  and  position  the  clean  core  materials. 

5. 

Apply  one  film  thickness  of  FMS-0015  adhesive 
to  each  side  of  the  core  area. 

6. 

Position  the  skins  on  the  core  and  slugs  to 
form  a  sandwich  configuration. 

7. 

Position  In  bonding  press  with  one  layer  of 
curable  buna-N-rubber  over  the  panel  area. 

B. 

Lap 

Shear  Panel  Assemblies 

1. 

FMS-0015  Adhesive 

a.  Clean  the  metal  skins  as  described  In 

Table  I,  Part  I. 

b.  Apply  one  thickness  of  FMS-0015  adhesive 
to  the  bond  area  of  one  skin. 

c.  Assemble  with  the  second  skin  to  form  a 

0.500"  ovei’lap. 

* 

d.  Assemble  on  a  bonding  fixture  as  described 

In  FZH-I69  and  apply  a  metal  bonding 
strip  over  the  bond  area  and  one  thick¬ 
ness  of  curable  buna-N-rubber  over  the 

' ondlng  strip. 

e.  Test  specimens  must  comply  with  Specification 
MIL-A-8431. 

*Sce  Supplemental 

Sheet  S-1. 
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2.  FMS-0016  Adhesive 

a.  Clean  the  metal  skins  as  described  in 
Table  I,  Part  I. 

b.  Apply  one  brush  coat  of  FMS-0016, 

Form  II  liquid  adhesive  to  the  cleaned 
surfaces  to  be  bonded. 

c.  Air  dry  the  primed  surfaces  for  2  hours, 

d.  Apply  one  thickness  of  FMS-0016,  Form  I 
adhesive  to  one  skin  assembly  with  the 
second  skin  to  form  a  .500"  overlap. 

e.  Assemble  on  a  bonding  fixture  as  described 
in  FZM-I69  and  apply  a  metal  bonding 
strip  over  the  bond  area  and  one  thickness 
of  buna-N-rubber  over  the  bonding  strip. 

f.  Test  specimens  must  comply  with  Specifi¬ 
cation  MIL-A-8431. 

IV.  Bonding  Conditions: 

A.  Sandwich  Panels  -  Apply  I50  psl  bonding  pressure, 
raise  the  glue  line  temperature  to  235®  +  15®F 
with  a  maximum  heat  up  rate  of  50®F  per  minute, 
hold  at  235®P  for  30  minutes,  and  heat  to  350® 

+  10®F  v<lth  a  maximum  heat  up  rate  of  10®F  per 
minute.  Hold  at  350®P  for  two  (2)  hours.  Cool 
to  below  150®P,  and  re.aove  test  panel  from  the 
press . 

B.  Lapshear  Panels  - 

1.  Apply  100  psi  to  the  FMS-OOI5  adhesive  bond 
area.  Raise  the  glueline  temperature  from 
R.T.*to  330®F,  hold  at ,  350®  +  10®P  for  1  hour. 
Cool  to  below  150®F,  and  remove  test  panel, 

2.  Apply  100  psi  to  the  FMS-OOI6  adhesive  bond 
area  while  the  glue  line  temperature  is  held 
at  a  temperature  of  350®F  +  10®F  for  a  period 
of  2  hours. 

*R.T.  (room  temperature)  in  this  report  is  77°  3°F. 

♦♦  See  Supplemental  Sheet  S-1. 
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V.  Exposure  and  Immersion  Conditions: 

A.  Each  of  the  two  bays  In  the  4FTW244-3  panels  Is 
tapped  through  the  slugs  on  opposite  sides.  The 
holes  are  threaded  and  fitted  with  AN  8l5>  i" 
unions.  These  fittings  are  used  to  Introduce 

...  pressure  or  JP-4  fuel.  JP-4  Is  Introduced  Into 
the  bays  of  the  panels  by  drawing  a  vacuum  on 
one  fitting  while  introducing  JP-4  Into  the  op¬ 
posite  fitting.  Fittings  are  capped  off  during 
aging. 

Exposure  panels  are  mounted  on  a  suitable  fixture 
at  an  angle  of  45°  facing  south  (Figure  l). 

B.  Immersion  pads  are  placed  in  JP-4  fuel  using  one 
gallon  containers  with  an  air  reflux  condensor  on 
the  lid  of  the  container.  The  containers  are 
placed  In  an  oil  bath  maintained  at  140°P. 

VI.  Testing  and  Specimen  Schedule: 

**A.  Sandwich  panels  -  Cut  each  sandwich  panel  Into 

specimens  In  accordance  with  PZM-I69  specification 
and  test  260°F  core  shear  and  modulus  of  rlglglty, 
260°P  column  creep,  260°F  column  compression,  R.T. 
simple  beam,  and  R.T.  lap  shear  specimens.  The 
testing  schedule  Is  as  follows: 


**  See  Supple¬ 
mental  Sheet 
S-2  and  pages 
16  and  27. 


4FTW  244-3 
Panel  No. 

A,  B 

1C,  2C 
K,  M 

I,  J,  AC 

0,  P,  Q 

F,  0 
N,  Y 
R,  S,  T 

U,  V,  W 


Test 

Condition 


Period  for 
Testing 


Prior  to  starting 
exposure  tests 
One  Year 
One  Year* 

One  Year 

Two  Years 

Three  Years 
Three  Years 
Three  Years* 

Pour  Years 


H  C  Five  Years" 

Z  D  Five  Years* 

X  E  Five  Years 

*Panels  still  contained  fuel  and  fuel  vapors  when 
opened . 
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Condition  A  -  v^uality  control  panels  to  determine  If 
the  processing  is  satisfactory. 

Condition  C  -  Controls  for  the  exposure  panels  to 
c'etexTiilne  If  R.T.  aging  will  affect 
the  panels. 

Condition  D  -  Exposure  panels  to  determine  effects 

of  JP-4  fuel  applied  internally  on  the 
adhesive  system. 

Condition  E  -  Dry  exposure  panels  to  determine  the 
effect  of  weathering.  Panels  are 
to  be  pressure  tested  every  six  months 
by  applying  100  psl  Internal  pressure 
and  iTislng  the  temperature  from  R.T. 
to  26o“F  for  1  hour,  then  cooling  to 
R.T. 

B.  Lap  Shear  Panels 

•  Cut  each  pad  into  specimens  in  accordance  with 
MIL-A-8431  Specification  and  test  in  shear  at 
R.T.  and  260“F.  The  testing  schedule  for  FMS- 
0015  and  FMS-OOI6  adhesives  is  as  follows: 


Panel  No. 


Immersion  Period 


A,  B 
C,  D 
E,  F 
Q,  H 
I,  J 
K,  L 
M,  N 
0,  P 
Q,  R. 
S,  T 
U,  V 
W,  X 


1  week 

2  weeks 

3  weeks 

4  weeks 
8  weeks 
4  months 
6  months 

1  year. 

2  years 

3  years 

4  years 

5  years 


Test  specimens  1  and  2  from  each  pad  as  con¬ 
trols  prior  to  Immersion  of  the  test  panels. 
Test  specimens  3,  4,  5  and  6  from  each  panel 
at  R.T.  and  26o®F. 
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*  C.  Flatwise  tension  specimen  -  Cut  sandwich 

flatwise  tension  specimens  in  accordance  with 
FMS-OOI5  Specification  except  test  at  26o“F 
instead  of  R.T.  Testing  schedule  is  for 
one,  four,  and  five  year  exposure  pei’iods. 


♦See  Supplemental  Sheet  S-3. 
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TABLE  III 


1 


SUMMARY  OF  RESULTS 

OF 

LAP  ^HEAR  SPECIMENS  IMMERSED 

IN 

JP-4  FUEL  AT  140°F  AND  TESTED  AT  R.T.  AND  26oOF 

FMS  0016 

Adhesive 

(Plastllock  620-626): 

Average  Shear  Strength  (PSi) 

Immersion  Period 

R.T. 

260"^F 

1 

week 

4633 

2340 

2 

weeks 

4543 

2238 

3 

weeks 

4593 

2165 

4 

weeks 

4444 

2025 

8 

weeks 

4437 

2046 

4 

months 

4514 

2007 

6 

months 

4290 

2284 

1 

year 

4399 

2212 

2 

years 

4327 

2384 

3 

years 

45O6 

2568 

4 

years 

4636 

2073 

5 

years 

4324 

2145 

FMS- 

0015 

Adhesive  (Shell  422  J): 

Average  Shear  Strength  (PSi) 

R.T. 

260°F 

1 

week 

2648 

2178 

2 

weeks 

2675 

2280 

3 

weeks 

•  2568 

2245 

4 

weeks 

2500 

2258 

8 

weeks 

•2674 

2320 

4 

months 

2720 

2184 

6 

months 

2684 

2234  , 

1 

year 

2618 

2136 

2 

years 

2749 

2282 

3 

years 

2745 

2178 

4 

years 

2734 

2265 

5 

years 

2531 

2054 
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♦Skins  .040  clad  2024-T86  core  3/16"  hexagonal  cell  (9 /S^/cu.ft.)  glass  fabric 
reinforced  plastic  aluminum  edge  members  (7075-T6  bare)  were  used  around  - 
periphery  of  panel.  Corners  were  sealed. 
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TABLE  V 

EDGEWISE  COMPRESSION  RESULTS  OF  BONDED  4FTW244-3  SANDWICH  PANELS  * 


TESTED  AT  260°F  AFTER  EXPOSURE  TO  OUTDOOR  WEATHERING  CONDITIONS 


FOR  VARIOUS  PERIODS  OF  TIME 


PANEL  NO. 
4FTW244 

AND  SPEC. 

TEST 

COND. 

EXPOSURE 

PERIOD 

WIDTH 

IN. 

AREA 

IN^ 

ULT. 

LOAD 

LBS 

— our: - 

STRESS 

PSI 

3-A-6 

A 

None 

1.98 

.1580 

10,880 

68,860 

3-A-7 

A 

None 

2.01 

.1610 

10,380 

64,470 

3-A-8 

A  ■ 

None 

2.04 

.1630 

11>250 

69,020 

3-A-9 

A 

None 

2.02 

.1620 

11,040 

68,150 

3-B-6 

A 

None 

2.01 

.1610 

11,140 

69,190 

3-B-7 

A 

None 

2.01 

.1610 

11,300 

70, 180 

3-B-8 

A 

None 

1.98 

.1580 

10, 600 

67*090 

3-3-9 

Ave 

A 

None 

1.98 

.1580 

10,920 

69,110 

68,259 

l-C-7 

C 

None 

2.01 

.1608 

7,600 

47,300 

l-C-8 

C 

(Controls 

2.01 

.1608 

10,220 

63,600 

2-C-7 

C 

For  1  Yr 

2.00 

.1600 

12,280 

76,800 

2-C-8 

Ave , j  : 

C 

Test ) 

1.99 

.1592 

12,230 

77,400 

66,275 

3-K-7 

D 

1  Year 

2.03 

.1624 

11,940 

73,600 

3-K-8 

D 

1  Year 

1.99 

.1592 

11,500 

72,300 

3-M-7 

D 

1  Year 

2.04 

.1632 

12,340 

75,800 

3-M-8 

Ave . 

D 

1  Year 

2.06 

.  1646 

12,440 

75,700 

74,350 

3-L-7 

E 

1  Year 

2.02 

.1615 

11,080 

68,600 

3-L-8 

E 

1  Year 

2.03 

.1624 

12,020 

73,000 

3-J-7 

E 

1  Year 

2.00 

.1600 

11,670 

72,900 

3-J-8 

E 

1  Year 

2.02 

.1615 

11,260 

69,700 

3-AC-7 

E 

1  Year 

2.00 

.1600 

11,640 

72,800 

3-AC-8 

Ave . 

E 

1  Year 

2.03 

.1624 

12,260 

75,400 

72,067 

Skin  Thickness  .040" 


Load  Rate  -  8000  Ibs/mln.,  R.D.  Longitudinal 


CONDITIONS : 


♦See  note  page  16. 


Quality  Control  Panels  Tested  Prior  to  Exposure 
Tests 

R.T.  Aged  Panels  -  Controls  For  Exposure  Tests 
Exposure  Panels  -  JP-4  Fuel  Internal 
Exposure  Dry  Panels  -  Pressure  Tested 
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TABUS  V  (Continued) 


EDGEWISE  COMPRESSION  RESULTS  OP  BONDED  4PTW244-3  SANDWICH  PANELS 


TESTED  AT  260®P  AFTER  EXPOSURE  TO  OUTDOOR  WEATHERING  CONDITIONS 


FOR  VARIOUS  PERIODS  OP  TIME 


pAneD  ho. 

ULT, 

ULT. 

4FTW244 

TEST 

EXPOSURE 

WIDTH 

LOAD 

STRESS 

AND  SPEC. 

COND. 

PERIOD 

IN. 

LBS 

PSI 

3-0-6 

E 

2  Years 

2.02 

.1616 

12,640 

78,210 

3-0-7 

E 

2  Years 

2.04 

.1632 

12,300 

75,367 

3-0-8 

E 

2  Years 

2.06 

.1648 

12,120 

73,544 

3-0-9 

E 

2  Years 

2.04 

.1632 

12,500 

76,593 

3-P-6 

E 

2  Years 

2.02 

.1616 

12,160 

75,248 

3-P-7 

E 

2  Years 

2.03 

.1624 

11,640 

71,675 

3-P-8 

E 

2  Years 

2.04 

.1632 

11,300 

69,240 

3-P-9 

E 

2  Years 

2.04 

.1632 

11,740 

71,936 

3-Q-6 

E 

2  Years 

2.03 

.1624 

12,900 

79,433 

3-Q-7 

E 

2  Years 

2.02 

.1616 

12,480 

77,227 

3-Q-8 

E 

2  Years 

2.01 

.1608 

11,440 

71,144 

3-Q-9 

E 

2  Years 

2.02 

.1616 

11,600 

71,822 

Ave . 

74,312 

3-F-6 

C 

None 

1.99 

.1592 

12,000 

75,376 

3-P-7 

C 

(Controls 

2.00 

.1600 

12,040 

75,250 

3-P-8 

C 

for  3  Yrs 

2.00 

.1600 

12,200 

76,250 

3-F-9 

C 

test ) 

2.01 

.1608 

10,520 

65,422 

3-0-6 

C 

It 

1.97 

.1576 

11,600 

73,604 

3-0-7 

C 

ft 

1.95 

.1560 

10,860 

69,615 

3-0-8 

C 

ft 

1.99 

.1592 

11,760 

73,869 

3-0-9 

C 

It 

1.96 

.1568 

10,560 

67,346 

Ave . 

72,092 

3-N-6 

D 

3  Years 

1.98 

.1584 

11,740 

74,116 

3-N-7 

D 

3  Years 

1.99 

.1592 

11,600 

72,864 

3-N-8 

D 

3  Years 

1.99 

.1592 

12,000 

75,376 

3-N-9 

D 

3  Years 

1.99 

.1592 

12,180 

76,507 

3-Y-6 

D 

3  Years 

2.00 

.1600 

12,200 

76,250 

3-Y-7 

D 

3  Years 

2.00 

.1600 

11,500 

71,875 

3-Y-8 

D 

3  Years 

2.03 

.1624 

12,640 

77,832 

3-Y-9 

D 

3  Years 

2.02 

.1616 

12,460 

77,103 

Ave . 

75,240 

CONDITIONS ; 

C  R.T. 

Aged  Panels 

-  Controls  For  Exposure  Tests 

D  Exposure  Panels 

-  JP-4 

Fuel  Internal 

E  Exposure  Dry  Panels  - 

Pressure  Tested 
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TABLE  V  (Continued) 


EDGEWISB  COMPRESSION  RESULTS  OP  BONDED  4FTV/244«3  SAMDV/ICH  PATELS 
TESTED  AT  g60^F  AFTER  EXPOSURE  TO  OUTDOOR  V;E AiiERlIIO  COI^ITIOUS 

FOR  VARIOUS  PERIODS  OF  TIME 


PATIEL  NO* 
4FTV:2^4 

AMD  SPEC. 

TEST 

COND* 

EXPOSURE 

PERIOD 

V’IDTII 

_  IN, 

AREA 

IlF 

ULT, 

I,OAD 

LBS 

JIuF, 

STRESS 

PSI 

3-R-6 

E 

3 

Years 

1.99 

.11;92 

11,840 

74,371 

3-R-7 

E 

3 

Years 

2.00 

.  1600 

11,900 

74,375 

3-R-8 

E 

3 

Years 

2.00 

.  1600 

11,360 

71,000 

3-R-9 

E 

3 

Years 

1.98 

.  1584 

12,280 

77,525 

3-S-6 

E 

3 

Years 

2.00 

.  1600 

12,000 

75,000 

3-S-7 

E 

3 

Years 

1.98 

.  1684 

11,800 

74,494 

3-S-8 

E 

3 

Years 

2.00 

.  1600 

11,800 

73,750 

3-S-9 

E 

3 

Years 

1.97 

.1676 

9,960 

63,197 

3-T-6 

E 

3 

Years 

2.01 

.1608 

12,140 

75,497 

3-T-7 

E 

3 

Years 

2.00 

.  1600 

11,880 

74,425 

3-T-8 

E 

3 

Years 

1.99 

.1692 

11,820 

74,246 

3-T-9 

Ave , 

E 

3 

Years 

1.97 

.1576 

12,220 

77,538 

73,785 

3-U  6 

E 

4 

Years 

2.03 

.  1624 

11,640 

71,675 

3-U-7 

E 

4 

Years 

2.00 

.1600 

10,900 

68,125 

3-U-8 

E 

4 

Years 

2.01 

.  1608 

11,980 

74,502 

3-U-9 

E 

4 

Years 

2.01 

.1608 

12,050 

74,937 

3-V-6 

E 

4 

Years 

1.98 

.  1584 

11,780 

74,368 

3-V-7 

E 

4 

Years 

2.00 

.  1600 

11,400 

71,250 

3-v-a 

E 

4 

Years 

2.03 

.  1624 

12,170 

74,938 

3-V-9 

E 

4 

Y  ars 

2.03 

.  1624 

10,670 

65,701 

3-W-6 

E 

4 

Years 

1.98 

.  1584 

12,130 

76,578 

3-W-7 

E 

4 

Y  ars 

1.96 

.  1568 

11,820 

75,382 

3-W-8 

E 

4 

Years 

2.01 

.  1608 

10,850 

67,475 

3-W-9 

Ave 

E 

4 

Years 

2.01 

.1608 

12, 120 

75,373 

72,523 

3-H-8 

C 

5 

Years 

2.00 

.  1600 

11,600 

72,500 

3-H-9 

Ave 

C 

5 

Years 

2.00 

.  1600 

11,560 

72,250 

72,375 

3-2-1 

D 

5 

Year 

2.02 

.  1616 

12,360 

76,488 

3-2-4 

Ave . 

D 

5 

Years 

2.01 

.  1608 

12,020 

74,750 

75,619 

3-X-6 

E 

5 

Years 

2.00 

.  1600 

12,400 

77,500 

3-X-7 

Ave . 

E 

5 

Year 

2.01 

.  1608 

12, 180 

76,125 

76,813 

CONDITIONS : 

C  - 
D  - 
E  - 

R.T.  Are  panels  -  Controls  For  Exposure  Tests 
Exposure  panel  -  JP-4  Fuel  Internal 

Exposure  Dry  Panels  -  Piessure  Tested 
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FGT-2855 
B-58 


TABLE  VI 

ACCELERATED  COLUMN  CREEP  RESULTS  OF  BONDED  4FWT244-3  SANDWICH* 
PANELS  TESTED  AT  260°F  AFTER  EXPOSURE  TO  OUTDOOR  VfEATHERINO 
CONDITIONS  FOR  VARIOUS  PERIODS  OF  TIME 


panel  No. 

4FTW244- 
AND  SPEC. 

TEST 

COND. 

EXPOSURE 

PERIOD 

—time: — 

AT  LOAD 
HRS** 

FAILING  TOTAL  2bOUF 

OR  PASSING  DEFORMATION 
LOADS*  IN. 

TERM." 

SET 

IN. 

Type 

FAILURE 

3-A-3 

A 

None 

0:08 

Q 

.283 

.18 

Bending 

3-A-4 

A 

None 

0:03 

F 

.285 

.17 

M 

3-A-5 

A 

None 

4:15 

G 

.409 

.23 

If 

3-B-3 

A 

None 

0:10 

G 

.3^7 

.19 

M 

3-B-4 

A 

None 

0:12 

F 

.353 

.21 

II 

3-B-5 

A 

None 

0:10 

0 

.337 

.23 

M 

1-C-l 

C 

None 

1:21 

F 

.403 

.27 

If 

l-C-4 

C 

(Controls 

0:13 

F 

.300 

.27 

If 

1-C-C' 

C 

for  1  Yr 

0:05 

0 

.311 

.20 

ft 

2-C-l 

C 

Test 

0:22 

F 

.400 

.23 

It 

2-C-4 

C 

l( 

0:04 

F 

.279 

.27 

II 

2-C-6 

C 

fl 

0:50 

F 

.402 

.25 

II 

3-K-l 

D 

1 

Year 

0:35 

F 

.380 

.23 

It 

3-K-4 

D 

1 

Year 

0:23 

F 

.373 

.46 

It 

3-K-6 

D 

1 

Year 

0:05 

F 

.348 

.22 

II 

3-M-l 

D 

1 

Year 

1:22 

0 

.379 

.26 

II 

3-M-4 

D 

1 

Year 

3:00 

G 

.284 

.05 

None 

3-M-6 

D 

1 

Year 

3:00 

0 

.290 

.20 

11 

3-1-1 

E 

1 

Year 

0:07 

E 

.396 

.34 

Adh.To  Skin 

3-1-4 

E 

1 

Year 

0:07 

E 

.223 

.24 

It 

3-1-6 

E 

1 

Year 

1:02 

E 

.288 

.31 

It 

3-J-l 

E 

1 

Year 

0:l8 

F 

.407 

.19 

Bending 

3-J-4 

E 

1 

Year 

0:03 

G 

.339 

.26 

II 

3-J-6 

E 

1 

Year 

0:05 

G 

.418 

.15 

ft 

3-AC-l 

E 

1 

Year 

0:07 

G 

.350 

.21 

It 

3-AC-4 

E 

1 

Year 

0:38 

•  F 

.385 

.24 

It 

3-AC-6 

E 

1 

Year 

0:05 

G 

.316 

.12 

11 

* LOADS:  E 

Beam 

Load  - 

353  Lbs. 

;  Column  Load  - 

4700  Lbs 

F 

Beam 

Load  - 

403  Lbs . 

;  Column  Load 

-  5200  Lbs 

G 

Beam 

Load  - 

440  Lbs. 

;  Column  Load 

-  5500  Lbs 

• 

**  Time  Required  To  Pass  Each  Load  Level  -  3.0  Hours. 

Conditions : 

A  Quality  Control  Panels  Tested  Prior  to  Exposure  Tests 
C  R.T.  Aged  Panels  -  Controls  For  Exposure  Tests 
D  Exposure  Panels  -  JP-4  Fuel  Internal 


*Soe  note  paj^e  16. 
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TABLE  VI  (Continued) 

ACCELERATED  COLUMN  CREEP  RESULTS  OF  BONDED  4PWT244-3  SANDWICH 


PANELS  TESTED  AT  260°P  AFTER  EXPOSURE  TO  OUTDOOR  WEATHERINQ 


CONDITIONS  FOR  VARIOUS  PERIODS  OF  TIME 


♦LOADS  C  Beam  Load  -  248  Lbs.;  Column  Load  -  3300  Lbs 
F  Beam  Load  -  403  Lbs.;  Column  Load  -  5200  Lbs 
0  Beam  Load  -  440  Lbs.;  Column  Load  -  5500  Lbs, 

♦♦Time  Required  To  Pass  Each  Load  level  -  3  hours 


CONDITIONS ; 


R.T.  Aged  Panels  -  Controls  For  Exposure  Tests 
Exposure  Dry  Panels  -  Pressure  Tested. 


UTILITY  REPORT  SHEET 


OkPAftTMCNT  n 
FWP 


PA6E _ 

REPORT 
MODEL- 
DATE _ 


(;illllllll) 

GENERAI-  DYNAIVIICS  |  FORT  WORTM 


TABLE  VI  (Continued) 

ACCELERATED  COLUMN  CREEP  RESULTS  OF  BONDED  4FWT244-3  SANDWICH 


PANELS  TESTED  AT  260°F  AFTER  EXPOSURE  TO  OUTDOOR  WEATHERING 


CONDITIONS  FOR  VARIOUS  PERIODS  OF  TIME 


'PANEL  "NOT 
4FWT244- 
AND  SPEC. 

TEST 

COND. 

EXPOSURE 

PERIOD 

time 

AT  LOAD 
HRS** 

FAILING 

OR  PASSING 
LOADS* 

TOTAL  2bO'JF 
DEFORMATION 
IN. 

TERM 

SET 

IN. 

- TYPE - 

FAILURE 

3-N-3 

D 

3  Years 

3:00 

G 

.367 

.17 

None 

3-N-4 

D 

3  Years 

3:00 

G 

.356 

.19 

ft 

3-N-5 

D 

3  Years 

3:00 

G 

.378 

.21 

II 

3-Y-3 

D 

3  Years 

3:00 

G 

.308 

.16 

If 

3-Y-4 

D 

3  Years 

3:00 

G 

.316 

.13 

If 

3-Y-5 

D 

3  Years 

3:00 

G 

.292 

.10 

II 

3-R-3 

E 

3  Years 

3:00 

G 

.361 

.17 

If 

3-R-4 

E 

3  Years 

3:00 

G 

.372 

.15 

ft 

3-R-5 

E 

3  Years 

3:00 

G 

.330 

.19 

II 

3-S-3 

E 

3  Years 

3:00 

G 

.333 

.18 

tl 

3-S-4 

E 

3  Years 

3:00 

G 

.320 

.16 

If 

3-S-5 

E 

3  Years 

3:00 

G 

.367 

.20 

ft 

3-T-3 

E 

3  Years 

3:00 

G 

.344 

.14 

If 

3-T-4 

E 

3  Years 

.01 

E 

.321 

> 

Adh.  to  Skin 

3-T-5 

E 

3  Years 

1:03 

G 

.430 

- 

Bending 

3-U-3 

E 

4  Years 

3:00 

G 

.309 

.10 

None 

3-U-4 

E 

4  Years 

3:00 

G 

.327 

.07 

If 

3-U-5 

E 

4  Years 

3:00 

G 

.321 

.08 

fl 

3-V-3 

E 

4  Years 

3:00 

0 

.274 

.08 

If 

3-V-4 

E 

4  Years 

3:00 

G 

.314 

.08 

tl 

3-V-5 

E 

4  Years 

3:00 

0 

.403 

.07 

It 

3-W-3 

E 

4  Years 

3:00 

G 

.374 

.09 

If 

3-W-4 

E 

4  Years 

3:00 

G 

.452 

.08 

If 

3-W-5 

E 

4  Years 

3:00 

0 

.270 

.06 

II 

*  LOADS  E  Beam  Load  -  353  Lbs.;  Column  Load  -  4700  Lbs. 

0  Beam  Load  440  Lbs.;  Column  Load  5500  Lbs. 

**  Time  Required  To  Pass  Each  Load  Level  -  3.0  Hours 

C0]NDITI0NS:D  Exposure  Panels  -  JP-4  Fuel  Internal 
E  Exposure  Dry  Panels  -  Pressure  Tested 
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TABLE 

VII 

SIMPLE  BEAM 

RESULTS  OP  BONDED 

4FTW244-3 

SANDWICH 

PANELS 

* 

TESTED  AT  R. 

T.  AFTER  EXPOSURE 

TO  OUTDOOR  WEATHERING  CONDITIONS 

FOR  VARIOUS  PERIODS  OF  TIME 

TOTAL  PANEL 

ULT. 

4FTW244- 

TEST 

EXPOSURE  THICKNESS 

WIDTH 

LOAD 

STRESS 

AND  SPEC. 

COND. 

PERIOD 

IN. 

IN. 

LBS. 

IN. 

3-A-lO 

A 

None 

.579 

2.99 

1865 

578 

3-A-ll 

A 

None 

.579 

3.02 

1830 

563 

3-B-lO 

A 

None 

.584 

2.99 

1820 

565 

3-B-ll 

A 

None 

.584 

3.00 

1850 

573 

Ave . 

570 

1-C-lO 

C 

None 

.583 

3.08 

2000 

604 

1-C-ll 

C 

(Controls 

.583 

3.05 

1985 

605 

2-C-lO 

C 

for  1  Yr. 

.583 

3.03 

2000 

613 

2-C-ll 

C 

Test ) 

.584 

3.06 

2065 

628 

Ave . 

613 

3-K-lO 

D 

1  Year 

.581 

3.02 

1890 

582 

3-K-ll 

D 

1  Year 

.580 

3.03 

1790 

549 

3-M-lO 

D 

1  Year 

.580 

3.03 

1850 

568 

3-M-ll 

D 

1  Year 

.580 

3.04 

1750 

535 

Ave . 

559 

3-1-10 

E 

1  Year 

.586 

3.04 

1940 

583 

3-1-11 

E 

1  Year 

.586 

3.03 

1985 

608 

3-J-lO 

E 

1  Year 

.583 

3.04 

1940 

583 

3-J-ll 

E 

1  Year 

.583 

3.05 

2040 

622 

3-AC-lO 

E 

1  Year 

.  584 

3.06 

1905 

593 

3-AC-ll 

E 

1  Year 

.  584 

3.00 

1850 

573 

Ave . 

594 

3-0-10 

E 

2  Years 

.  584 

2.97 

1825 

573 

3-0-11 

E 

2  Years 

.581 

3.02 

1875 

578 

3-P-lO 

E 

2  Years 

.  580 

2.98 

1560 

489 

3-P-ll 

E 

2  Years 

.  580 

3.01 

1655 

519 

3-Q-lO 

E 

2  Years 

.  584 

3.03 

1870 

573 

3-Q-ll 

E 

2  Years 

.584 

3.03 

1705 

523 

Ave . 

543 

R.D.  -  Longitudinal 

Rate  of  Loading 

-  500  Ibs/mln.  Core  Thickness- . 500" 

CONDITIONS : 

A  Quality  Control  Panels 

Tested  Prior  To  Exposure 

Test 

C  R.T. 

Aged  Panels  -  Controls  For 

Exposure 

Tests 

D  Expo 

sure  Panels  -  JP-4 

Fuel  Internal 

E  Expo 

sure  Dry  Panels  - 

Pressure  Tested 

*Soe  note 

page  IG. 
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TABLE  VII  (Continued) 


SIMPLE  BEAM  RESULTS  OF  BONDED  4FTW244-3  SANDWICH  PANELS 


TESTED  AT  R.T.  AFTER  EXPOSURE  TO  OUTDOOR  WEATHERING  CONDITIONS 


FOR  VARIOUS  PERIODS  OP  TIME 


4FTW244- 
AND  SPEC. 


3-G-lO 
3-G-ll 
3-F-lO 
3-F-ll 
Ave . 
-N-10 
-N-11 

-y-10 
-y-11 

Ave , 
3-R-lO 
3-R-ll 
3-S-lO 
3-S-ll 
3-T-lO 
3-T-ll 
Ave . 
3-U-lO 
3-U-ll 
3-V-lO 
3-V-ll 
3-W-lO 
3-W-ll 
Ave . 
3-H-lO 
3-H-ll 
Ave . 

3-z~io 

3-z-ii 

Ave . 
3-X-lO 
3-X-ll 
Ave . 


CONDITIONS ! 


TEST 

COND. 


TOT 
THICKNESS 


EXPOSURE 

PERIOD 


None 

(Controls 
For  3  yrs, 
Test ) 

3  years 
3  years 
3  years 
3  years 

3  years 
3  y^ars 
3  years 
3  years 
3  years 

3  years 

4  years 
4  years 
4  years 
4  years 
4  years 

4  years 

None 

(Controls 
For  5  yrs 
test ) 

5  years 
5  years 

5  years 
5  years 


R.T.  Aged  Panels  -  Controls 
For  Exposure  Tests 

Exposure  Panels  -  JP-4  Fuel  Internal 
Exposure  Dry  Panels  -  Pressure  Tested 


WIDTH  LOAD 


STRESS 


IN. 

IN. 

LBS. 

IN. 

.582 

2.98 

1610 

503 

.583 

3.05 

1400 

428 

.587 

3.00 

2240 

694 

.588 

3.02 

2100 

610 

559 

.586 

3.02 

1890 

582 

.585 

3.02 

1970 

606 

.582 

3.04 

1890 

580 

.583 

3.05 

1870 

572 

585 

.586 

3.03 

1730 

532 

.585 

3.02 

1790 

551 

.585 

3.05 

1870 

570 

.  586 

3.03 

2000 

614 

.585 

3.02 

1940 

597 

.586 

3.00 

1920 

592 

576 

.587 

3.00 

2150 

660 

.584 

2.97 

2220 

689 

.585 

3.03 

1760 

535 

.584 

3.00 

1855 

570 

.584 

2.97 

1735 

539 

.586 

3.00 

2000 

624 

603 

.584 

3.01 

1905 

633 

.584 

2.98 

2055 

689 

661 

.582 

3.00 

2145 

715 

.585 

2.99 

1775 

594 

655 

612 

.586 

2.98 

1825 

.584 

2.99 

1920 

642 

627 
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TABLE  VI I I 


LAPSHEAR  STRENGTH  RESULTS  OP  SPECIMENS  CUT  FROM  BONDED  4FTW244- 


SANDWICH  PANELS  TESTED  AT  R.T.  AFTER  EXPOSURE  TO  OUTDOOR  WEATHERING 


CONDITIONS  FOR  VARIOUS  PERIODS  OF  TIME 


PANEL  NO. 

BOND 

ULT. 

ULT.  9 

4FTW244- 

TEST 

EXPOSURE 

AREA 

LOAD 

STRESS  FAILURE 

AND  SPEC. 

COND. 

PERIOD 

IN^ 

LBS 

PS  I 

3-A-12 

A 

None 

.460 

1380 

3000 

15 

3-A-13 

A 

None 

.450 

1835 

4075 

25 

3-A-14 

A 

None 

.420 

1820 

4333 

10 

3-A-15 

A 

None 

.450 

1825 

4055 

15 

3-A-16 

A 

None 

.430 

I9OD 

4302 

10 

3-A-17 

A 

None 

.430 

1835 

4256 

10 

3-B-12 

A 

None 

.460 

1815 

3946 

5 

3-B-13 

A 

None 

.460 

1870 

4065 

15 

3-B-14 

A 

None 

.460 

1500 

3261 

10 

3-B-15 

A 

None 

.490 

1775 

3625 

15 

3-B-16 

A 

None 

.460 

2030 

4413 

15 

3-B-17 

A 

None 

.470 

1655 

3309 

15 

Ave . 

3887 

l-C-12 

C 

None 

.503 

2390 

4751 

20 

l-C-13 

C 

(Controls 

.603 

1850 

3678 

40 

l-C-14 

C 

For  1  Yr 

.490 

1340 

2735 

0 

l-C-15 

C 

Test ) 

.482 

2020 

4191 

70 

l-C-16 

C 

it 

.445 

1970 

4427 

60 

l-C-17 

C 

M 

.466 

1830 

3935 

80 

2-C-12 

C 

tl 

.443 

2225 

5023 

20 

2-C-I3 

C 

It 

.480 

2330 

4854 

40 

2-C-14 

C 

11 

.484 

2245 

4638 

10 

2-C-I5 

C 

II 

.487 

2160 

4435 

60 

2-C-16 

c 

II 

.477 

2050 

4297 

70 

2-C-I7 

c 

II 

.485 

2415 

4979 

5 

Ave . 

4328 

Skin  Thickness:  . 040 

'  -  .040" 

Load 

Rate : 

1300  psl/mln. 

CONDITIONS 

A  -  Quality  Control  Panels  Tested  Prior  To  Exposure 

T-  sts 

C  -  R  T 

Aged  Panels  - 

Controls  For 

Exposure  Testa 

+  Speciniens 

are  7..^"  x 

1.0”  cut  from  edge 

member 

area  of  panel. 

Edge  member  is  mille 

d  to  the  same 

thickness  as 

panel  skin. 

Specimen 

is  then  notched  to  provide  1/2 

'  X  1"  test  area  in 

center  of 

specimen. 
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TABIE  VIII  (Continued) 


LAPSHEAR  STRENGTH 

RESULTS  OP 

SPECIMENS  CUT  PROM  BONDED  4PTW244-3 

SANDWICH 

PANELS  TESTED  AT  R.T. 

APTER  EXPOSURE  TO 

OUTDOOR 

WEATHERING 

CONDITIONS  FOR  VARIOUS 

PERIODS  OP 

TIME 

4FTW244- 

TEST 

EXPOSURE 

AREA 

LOAD 

STRESS 

^  COH. 

AND  SPEC. 

COND. 

PERIOD 

IN2 

LBS 

PSI 

FAILURE 

3-K-12 

D 

1  Year 

.486 

2455 

5051 

5 

3-K-I3 

D 

1  Year 

•  “ 

- 

3-K-14 

D 

1  Year 

.474 

2005 

4230 

0 

3-K-I5 

D 

1  Year 

.485 

1565 

3227 

4112 

5 

3-K-16 

D 

1  Year 

.501 

2060 

0 

3-K-17 

D 

1  Year 

.496 

1875 

3780 

10 

3-M-12 

D 

1  Year 

.504 

2455 

4871 

20 

3-M-13 

D 

1  Year 

.496 

2475 

4990 

20 

3-M-14 

D 

1  Year 

.472 

2395 

5074 

20 

3-M-15 

D 

1  Year 

.478 

2510 

5251 

20 

3-M-16 

D 

1  Year 

.4Q9 

2270 

4549 

20 

3-M-17 

Ave. 

D 

1  Year 

.480 

2445 

5094 

4566 

20 

3-1-12 

E 

1  Year 

.476 

2250 

4727 

20 

3-1-13 

E 

1  Year 

.520 

1870 

3596 

10 

3-1-14 

E 

1  Year 

.479 

2265 

4729 

15 

3-1-15 

E 

1  Year 

.489 

2530 

5174 

15 

3-1-16 

E 

1  Year 

.466 

2095 

4496 

10 

3-1-17 

E 

1  Year 

.483 

2400 

4969 

10 

3-J-12 

E 

1  Year 

.506 

2410 

4763 

10 

3-J-13 

E 

1  Year 

.496 

1945 

3921 

15 

3-J-14 

E 

1  Year 

.493 

2285 

4635 

10 

3-J-I5 

E 

1  Year 

.513 

2570 

5010 

10 

3-J-16 

E 

1  Year 

.516 

2070 

4012 

40 

3-J-16 

E 

1  Year 

.489 

2030 

4151 

90 

3-AC-12 

E 

1  Year 

.510 

2515 

4931 

0 

3-AC-13 

E 

1  Year 

.484 

2300 

4752 

20 

3-AC-14 

E 

1  Year 

.483 

2475 

5124 

0 

3-AC-15 

E 

1  Year 

.487 

1905 

3985 

4580 

5 

3-AC-16 

E 

1  Year 

.464 

2125 

0 

3-AC-17 

Ave. 

E 

1  Year 

.495 

2135 

4313 

4548 

0 

CONDITIONS:  D.  Exposure  Panels  -  JP-4  Fuel  Internal 

E.  Exposure  Dry  Panels  -  Pressure  Tested 
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TABLE 

VIII  (Continued) 

LAPSHEAR  STRENGTH  RESULTS  OF  SPECIMENS 

CUT  FROM 

BONDED  4FTW244-3 

SANDWICH  PANELS  TESTED 

AT  R.T.  AFTER  EXPOSURE  TO  OUTDOOR  WEATHERING 

CONDITIOIC  FOR 

VARIOUS  PERIODS  OP 

TIME 

PANEL  NO. 

BOND 

ULT. 

ULT. 

4FTW244- 

TEST 

EXPOSURE 

AREA 

LOAD 

STRESS 

%  COH. 

AND  SPEC. 

COND. 

PERIOD 

IN2 

LBS 

PS  I 

FAILURE 

3-0-12 

E 

2  Years 

.453 

i860 

4106 

10 

3-0-13 

E 

2  Years 

468 

950 

2030 

0 

3-0-14 

E 

2  Years 

.469 

1655 

3529 

10 

3-0-15 

E 

2  Years 

468 

1400 

2991 

10 

3-0-16 

E 

2  Years 

458 

2230 

4870 

5 

3-0-17 

E 

2  Years 

.484 

2135 

4411 

10 

3-P-12 

E 

2  Years 

.462 

1945 

4210 

0 

3-P-13 

E 

2  Years 

.474 

1640 

3460 

40 

3-P-14 

E 

2  Years 

.460 

1440 

3130 

40 

3-P-15 

E 

2  Years 

.465 

1595 

3430 

10 

3-P-16 

E 

2  Years 

.462 

1540 

3330 

20 

3-P-17 

E 

2  Years 

.457 

1565 

3425 

30 

3-Q-12 

E 

2  Years 

.457 

2035 

4453 

0 

3-Q-13 

E 

2  Years 

.470 

2180 

4638 

5 

3-Q-14 

E 

2  Years 

.448 

2065 

4609 

30 

3-Q-15 

E 

2  Years 

417 

1870 

4484 

30 

3-Q-16 

E 

2  Years 

.462 

1995 

4318 

5 

3-Q-17 

E 

2  Years 

.449 

2035 

4532 

5 

Ave . 

3886 

3-F-12 

C 

None 

.492 

2375 

4818 

5 

3-F-13 

C 

(Controls 

.477 

2430 

5094 

5 

3-F-14 

C 

For  3  Yrs 

.476 

2275 

4776 

0 

3-F-15 

C 

Test) 

.480 

2295 

4777 

0 

3-F-16 

C 

tl 

.469 

2260 

4816 

20 

3-F-17 

C 

tl 

479 

2110 

4400 

5 

3-0-12 

C 

tl 

.458 

2280 

4975 

10 

3-0-13 

C 

tl 

.493 

2245 

4549 

10 

3-0-14 

C 

tl 

.  500 

2215 

4430 

10 

3-0-15 

C 

tl 

.498 

2245 

4307 

20 

3-0-16 

C 

If 

.490 

1890 

3857 

10 

3-0-17 

c 

.457 

2135 

4670 

5 

Ave 

4622 

CONDITIONS;  C. 

R.T.  Aged  Panels  - 

Controls 

For  Exposure  Tests 

E. 

Exposure 

Di?y  Panels  -  Pressure  Tested 
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TABLE  VIII  (Continued) 

LAPSHEAR  STRENGTH  RESULTS  OF  SPECIMENS  CUT  FROM  BONDED  4FTW244-3 
SANDWICH  PANELS  TESTED  AT  R.T.  AFTER  EXPOSURE  TO  OUTDOOR  WEATHERING 


CONDITIONS  FOR  VARIOUS  PERIODS  OF  TIME 


- PANEL "NO ; 

4FTW244- 
AND  SPEC. 

TEST 

COND. 

EXPOSURE 

PERIOD 

"E0N15 - 

AREA 

IN^ 

UTt."" 

LOAD 

LBS 

- DE^ 

STRESS 
PS  I 

^  COH. 
FAILURE 

3-U-12 

E 

4  Years 

“.490 

2290 

4673 

5 

3-U-13 

E 

4  Years 

.510 

2260 

4431 

0 

3-U-14 

E 

4  Years 

.480 

1995 

4156 

5 

3-U-15 

E 

4  Years 

.490 

1885 

3847 

,  5 

3-U-16 

E 

4  Years 

•  500 

2210 

4420 

0 

3-U-17 

E 

4  Years 

- 

Metal 

Failure 

- 

3-V-12 

E 

4  Years 

.500 

2285 

4570 

5 

3-V-13 

E 

4  Years 

.490 

2400 

4898 

5 

3-V-14 

E 

4  Years 

.480 

2525 

5260 

5 

3-V-15 

E 

4  Years 

.490 

2185 

4459 

10 

3-V-16 

E 

4  Years 

.480 

2130 

4437 

30 

3-V-17 

E 

4  Years 

.490 

2080 

4245 

20 

3-W-12 

E 

4  Years 

.500 

2130 

4260 

10 

3-W-13 

E 

4  Years 

.460 

2165 

4765 

20 

3-W-14 

E 

4  Years 

.460 

2000 

4348 

5 

3-W-15 

£ 

4  Years 

.460 

2000 

4348 

5 

3-W-16 

E 

4  Years 

- 

Metal 

Failure 

3-W-17 

Ave . 

E 

4  Years 

— 

Metal 

Failure 

4474 

- 

3-H-12 

C 

None 

.478 

1880 

3933 

5 

3-H-13 

C 

(Controls 

.479 

1720 

3590 

45 

3-H-14 

C 

For  5  Yrs 

.474 

2075 

4377 

50 

3-H-15 

C 

Test ) 

.491 

2330 

4745 

10 

3-H-16 

C 

M 

.511 

2055 

4021 

70 

3-H-17 

Ave. 

C 

M 

.503 

20.35 

4045 

4119 

50 

3-Z-12 

D 

5  Years 

.490 

1990 

4061 

10 

3-Z-13 

D 

5  Years 

.491 

2280 

4644 

80 

3-Z-14 

D 

5  Years 

.478 

2025 

4236 

10 

3-Z-15 

D 

5  Years 

.480 

1270 

2646 

0 

3-Z-16 

D 

5  Years 

.480 

1885 

3927 

5 

3-Z-17 

Ave . 

D 

5  Years 

.471 

1965 

4163 

3946 

15 

3-X-12 

E 

5  Years 

.487 

2145 

4405 

15 

3-X-13 

E 

5  Years 

.482 

2070 

4294 

5 

3-X-14 

E 

5  Years 

.489 

2095 

4284 

25 

3-X-15 

E 

5  Years 

.471 

2120 

4501 

5 

3-X-16 

E 

5  Years 

.488 

2030 

4160 

15 

3-X-17 
_  Ave . 

E 

5  Years 

.473 

1955 

4133 

4296 

5 

uunditions : 

K  Exoosure^Dry  Panels  -  Pressure 

C  R.T.  Aged  Panels  -  Controls  For 

— D - ExpoRiiTft  Pflnpla  -  JP-4  Fuel  Int 

Tested 
Exposure 
ernSI  - 

Test 
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TABLE  IX 

FLATWISE  TENSION  RESULTS  OF  BONDED  4FTW  244-3  SANDWICH  PANEL^ 
TESTED  AT  260“F  AFTER  EXPOSURE  TO  OUTDOOR  WEATHERING  CONDITIONS 


FOR  VARIOUS 

PERIODS  OF 

TIME 

PANEL  NO. 
AND 

SPEC.  NO. 

TEST 

COND. 

EXPOSURE** 

PERIOD 

YEARS 

LOAD  TO 

FAIL 

(LBS) 

LOAD  TO 

FAIL 

PS  I 

TYPE 

FAILURE 

3C-6-1 

C 

(Lab  Exposure 

2815 

896 

Bond 

30-6-3 

Average 

0  . 

1  year) 

2375 

756 

826 

Bond 

3K-6-1 

D 

1 

3040 

968 

Bond 

3K-6-3 

Average 

D 

1 

2390 

760 

864 

Bond 

3AC-6-1 

E 

1 

2830 

901 

Bond 

3AC-6-3 

Average 

E 

1 

1630 

519* 

901 

Bond 

3W-3-1 

E 

4 

2815 

896 

Bond 

3W-3-3 

Average 

E 

4 

2930 

933 

915 

Bond 

3-H-l 

C 

(Lab  Exposure 

2550 

812 

Bond 

3-H-3 

C 

5  years) 

3080 

980 

Bond 

3-H-5 

Average 

c 

2785 

886 

893 

Bond 

3-Z-l 

D 

5 

2505 

797 

Bond-Core 

3-Z-3 

Average 

D 

5 

2250 

716 

757 

Bond-Core 

3-X-l 

E 

5 

3400 

1082 

Bond 

3-X-3 

Average 

E 

5 

3085 

982 

1032 

Bond 

CONDITIONS; 

C  - 

R.T.  aged  Panels  -  Controls 

for  Exposure 

Tests 

D  -  Exposure  Panels  -  JP-4  Fuel  Internal 
E  -  Exposure  Dry  Panels  -  Pressure  Tested 


Value  not  Included  in  average  since  specimen  was  damaged  in 
machining  operation. 

*  All  1  and  4  year  specimens  v/ere  cut  from  unfailed  portions 
of  tested  panels.  The  first  2  digits  of  specimen  number 
designates  the  panel  while  the  3rd  digit  Indicates  the 
specimen  from  v/hlch  the  flatwise  tension  specimens  were  taken. 
All  5  year  tost  specimens  were  cut  from  original  panel  as 
shown  in  Figure  2. 

*Sco  note  pn;ro  16. 
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TABLE  X 

EFFECT  OF  IMMERSION  IN  JP-4  FUEL  AT  140°F  ON  THE 
ROOM  TEMPERATURE  AND  260°F  SHEAR  STRENGTH  OF 
FMS0015  (SHELL  422J)  ADHESIVE  BONDED  2024T3  ALCLAD  ALUMINUM 


■  IMI'ERSION 
PERIOD 

AREA 

IN2 

ULTIMATE 
■  LOAD  (LBS) 

ULTIMATE 

R.T. 

STRESS  (PSI) 
260Op 

%  COH 
FAILURE 

A-3 

1  Week 

.530 

3355 

2915 

50 

A-5 

II 

.530 

1410 

2665 

60 

B-3 

II 

.540 

1340 

2480 

75 

B-5 

II 

.530 

1340 

2530 

60 

Ave . 

2648 

A-4 

1  Weeks 

.530 

1135 

2140 

95 

A-6 

It 

.520 

1105 

2130 

95 

B-4 

II 

.530 

1135 

2140 

95 

B-6 

tl 

.520 

1200 

2300 

95 

Ave . 

2178 

C-3 

2  Weeks 

.500 

1350 

2700 

80 

0-5 

II 

.510 

1325 

2600 

70 

D-3 

II 

.500 

1385 

2770 

70 

D-5 

II 

.500 

1315 

2630 

80 

Ave . 

2675 

C-4 

2  Weeks 

.500 

1180 

2360 

95 

C-6 

11 

.  500 

1170 

2340 

95 

D-4 

.500 

1115 

2230 

95 

D-6 

M 

.500 

1095 

2190 

95 

Ave . 

2280 

Control 

s : 

A-1 

None 

.530 

1435 

2710 

90 

A-2 

.500 

1200 

2400 

85 

B-1 

II 

.510 

1435 

2815 

90 

B-2 

tl 

.500 

1080 

2160 

85 

Ave . 

2763 

2280 

C-1 

None 

.500 

1470 

2940 

90 

C-2 

1 

.490 

1215 

2480 

80 

D-1 

II 

.510 

1575 

3090 

90 

D-2 

.490 

1150 

2350 

90 

Ave. 

3015 

2415 

E-3 

3  Weeks 

.  500 

1350 

2700 

85 

E-5 

.  500 

1250 

2500 

80 

F-3 

.490 

1205 

2460 

85 

F-5 

.480 

1250 

2610 

80 

Ave . 

• 

2568 
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EFFECT  OF  IMMERSION  IN  JP-4  FUEL  AT  l^O^F  ON  THE 
ROOM  TEMPERATURE  AND  260°F  SHEAR  STRENGTH  OF 
PMS0015  (SHELL  422J)  ADHESIVE  BONDED  2024T3  ALCALD  ALUMINUM 


E-4 

3  Weeks 

.500 

1135 

2270 

95 

E-6 

It 

.490 

1125 

2290 

95 

F-4 

M 

.490 

1075 

2195 

95 

F-6 

It 

.490 

1090 

2225 

90 

Ave . 

2245 

G-3 

4  Weeks 

.490 

1215 

2480 

70 

G-5 

II 

.490 

1285 

2625 

65 

H-3 

It 

.520 

1230 

2365 

70 

H-5 

It 

.510 

1290 

2530 

65 

Ave . 

2500 

G-4 

4  Weeks 

.500 

1130 

2260 

95 

G-6 

It 

.500 

1180 

2360 

95 

H-4 

It 

.500 

1125 

2250 

95 

H-6 

tt 

.500 

1080 

2160 

95 

Ave . 

2258 

Control ; 

E-1 

None 

.520 

1400 

2690 

90 

E-2 

tf 

.500 

1070 

2140 

90 

F-1 

II 

.490 

1370 

2795 

90 

F-2 

.470 

1130 

2410 

80 

Ave . 

2743 

2275 

G-1 

None 

.500 

1295 

2590 

90 

G-2 

tl 

.500 

1335 

2670 

80 

H-1 

.520 

1240 

2385 

90 

H-2 

11 

.510 

1245 

2440 

80 

Ave . 

2488 

2555 

1-3 

8  Weeks 

.510 

1315 

2578 

60 

1-5 

.510 

1510 

2960 

50 

J-3 

.520 

1305 

2510 

50 

J-5 

.510 

1350 

2647 

50 

Ave . 

2674 

1-4 

8  Weeks 

.510 

1205 

2410 

95 

1-6 

.  510 

1250 

2500 

90 

J-4 

.500 

1125 

2210 

95 

J-6 

.  500 

1100 

2160 

100 

Ave. 

2320 
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TABLE  X  (Continued) 

EFFECT  OF  IMMERSION  IN  JP-4  FUEL  AT  140°F  ON  THE 

ROOM  TEMPERATURE  AND  260°F  SHEAR  STRENGTH  OP 

FMS0015  (SHELL  422J)  ADHESIVE  BONDED  2024T3  ALCLAD  ALUMINUM 

SPEC. 

NO 

IMMERSION 

PERIOD 

AREA 

IN2 

ULTIMATE 
LOAD  (LBS) 

ULTIMATE  STRESS  (PSI) 
R.T.  250°F 

COH 

FAILURE 

K-3 

4  Months 

.  510 

1330 

2620 

K-5 

f| 

.490 

1450 

2960 

L-3 

II 

.500 

1340 

2680 

80 

L-5 

II 

.500 

1310 

2620 

80 

Ave . 

2720 

K-4 

4  Months 

.520 

1100 

2115 

_ 

K-6 

II 

.510 

1045 

2049 

L-4 

II 

.500 

1145 

2290 

— 

L-6 

II 

.500 

1140 

2280 

Ave . 

2184 

- 

Controls ; 

I-l 

None 

.510 

1320 

2590 

90 

1-2 

II 

.500 

1220 

2440 

85 

J-1 

II 

.510 

1325 

2600 

90 

J-2 

It 

.510 

1170 

2300 

90 

Ave . 

2595 

2370 

K-1 

None 

,510 

1300 

2550 

90 

K-2 

II 

.500 

1135 

2270 

80 

L-1 

II 

.510 

1290 

2530 

85 

L-2 

II 

.500 

1175 

2350 

80 

Ave . 

2540 

2310 

M-3 

6  Months 

,500 

1320 

2650 

70 

M-5 

II 

.500 

1330 

2660 

55 

N-3 

II 

.520 

1400 

2705 

65 

N-5 

II 

,500 

1360 

2720 

80 

Ave . 

2684 

M-4 

6  Months 

.490 

1115 

2275 

70 

M-6 

.500 

1040 

2175 

70 

N-4 

II 

.  500 

1120 

2240 

60 

N-6 

II 

.500 

1125 

2245 

70 

Ave . 

2234 

0-3 

1  Year 

.510 

1375 

2696 

80 

0-5 

II 

.512 

1355 

2646 

95 

P-3 

.500 

1295 

2549 

90  . 

P-5 

.  508 

1310 

2579 

90 

Ave . 

2618 

0-4 

1  Year 

.514 

1130 

2198 

100 

0-6 

It 

.506 

1080 

2134 

100 

P-4 

.511 

1100 

2153 

100 

P-6 

II 

•  ^15 

1060 

2058 

100 

/we . 

2136 
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EFFECT  OF  IMMERSION  IN  JP-4  FUEL  AT  140°F  ON  THE 
ROOM  TEMPERATURE  AND  260°F  SHEAR  STRENGTH  OF 
FMS0015  (SHELL  422J)  ADHESIVE  BONDED  2024T3  ALCLAD  ALUMINUM 


S-4 

S-6 

T-4 

T-6 

Ave . 

3  Years 

M 

If 

11 

• 

.502 

.502 

.486 

.478 

1060 

1075 

1075 

1075 

2110 

2140 

2210 

2250 

2178 

100 

100 

100 

100 

Controls: 

Q-1 

None 

.520 

1430 

2750 

90 

Q-2 

II 

.500 

1110 

2220 

80 

R-1 

II 

.490 

1480 

3020 

85 

R-2 

n 

.490 

1230 

2510 

80 

Ave . 

2885 

2365 

- 
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TABLE  X  (Continued) 

EFFECT  OF  IMMERSION  IN  JP-4  FUEL  AT  14oOf  ON  THE 
ROOM  TEMPERATURE  AND  260°F  SHEAR  STRENGTH  OF 
FMS  0015  (HSELL  422 J)  ADHESIVE  BONDED  2024T3  ALCLAD  ALUMINUM 


~^pKc: — 

NO. 

'IMMERSION — 
PERIOD 

AREA 

In2 

ULTIMATE 
LOAD  (LBS) 

ULTIMATE 

R.T. 

STRESS  (PSI) 
260OF 

^  COH 
FAILURE 

S-1 

None 

.  510 

1400 

2745 

90 

S-2 

It 

.490 

1205 

2460 

80 

T-1 

M 

.510 

1390 

2725 

95 

T-2 

Ave . 

II 

.490 

1120 

2735 

2290 

2375 

75 

U-3 

4  Years 

.  502 

1095 

2180 

100 

U-5 

!l 

.497 

1085 

2185 

100 

V-3 

tl 

.490 

1215 

2480 

100 

V-5 

Ave . 

II 

.487 

1080 

2215 

2265 

100 

U-4 

4  Years 

.  504 

1340 

2659 

100 

U-6 

It 

.501 

1300 

•  2575 

100 

V-4 

n 

.482 

1390 

2884 

100 

V-6 

Ave . 

II 

.481 

1355 

2817 

2734 

100 

W-3 

5  Years 

.508 

1280 

2520 

95 

W-5 

n 

.  526 

1250 

2376 

95 

X-3 

.502 

1315 

2620 

95 

X-5 

Ave . 

M 

.510 

1330 

2608 

2531 

90 

W-4 

5  Years 

.513 

1045 

2037 

90 

W-6 

It 

.504 

1000 

1984 

95 

X-4 

n 

.504 

1080 

2143 

95 

X-6 

Ave . 

.  516 

1060 

2054 

2054 

95 

Controls; 

U-1 

None 

.510 

1390 

2725 

90 

U-2 

.490 

1085 

2210 

85 

V-1 

.500 

1470 

2940 

85 

V-2 

Ave . 

.480 

1090 

2833 

2275 

2243 

75 

W-1 

None 

.520 

1340 

2575 

90 

W-2 

.500 

1045 

2090 

80 

X-1 

tl 

.510 

1385 

2716 

95 

X-2 

Ave . 

.510 

1135 

2646 

2230 

2160 

80 

UTll'TY  SmKT 
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FMS0016 

TABLE  XI 

EFFECT  OP  IMMERSION  IN  JP-4  FUEL  AT  140®F  ON  THE 

ROOM  TEMPERATURE  AND  260Of  SHEAR  STRENGTH  OP 
(PLASTILOCK  620-626)  ADHESIVE  BONDED  2024T3  ALCLAD  ALUMINUM 

1 

SPEC. 

NO. 

AREA 

IN^ 

ULTIMATE 
LOAD  rLBS) 

■KIEmH 

STRESS  (PS I) 
260°P 

FAILURE 

A-3 

1  Week 

.500 

2320 

4640 

60 

A-5 

II 

.500 

2360 

4720 

65 

B-3 

M 

.500 

2260 

4520 

65 

B-5 

II 

.490 

2275 

4650 

60 

Ave. 

4633 

A-4 

1  Week 

.500 

1260 

2520 

98 

A-6 

M 

.  510 

1150 

2260 

90 

B-4 

tl 

.  500 

IOS5 

2170 

D-6 

It 

.490 

1180 

2410 

85 

Ave. 

2340 

C-3 

2  Weeks 

.490 

2235 

4561 

25 

C-5 

11 

.500 

2250 

4500 

20 

D-3 

tl 

.  500 

2265 

4530 

20 

D-5 

It 

.500 

2290 

4580 

30 

Ave . 

4543 

C-4 

2  Weeks 

.490 

1095 

2240 

90 

C-6 

II 

.480 

IO65 

2220 

85 

D-4 

M 

.500 

1135 

2270 

90 

D-6 

II 

.490 

1075 

2220 

85 

Ave . 

2238 

Controls ; 

A-1 

None 

.500 

2245 

4490 

60 

A-2 

II 

.490 

1025 

2092 

90 

B-1 

11 

.500 

2275 

4550 

65 

B-2 

It 

.480 

1090 

2271 

95 

Ave . 

4520 

2181 

C-1 

None 

.490 

2220 

4530 

60 

C-2 

t! 

.490 

1085 

2214 

90 

D-1 

II 

.500 

2330 

4660 

40 

D-2 

II 

.480 

1090 

2271 

95 

Ave . 

4595 

2243 
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TABLE  XI  (Continued) 

EFFECT  OF  IMMERSION  IN  JP-4  FUEL  AT  140°F  ON  THE 

ROOM  TEMPERATURE  AND  260°F  SHEAR  STRENGTH  OF 

FMS0016  (PLASTILOCK  620-626)  ADHESIVE  BONDED  2024T3  ALCLAD  ALUMINUM 

SPEC. 

IMMERSION 

AREA 

ULTIMATE 

ULTIMATE 

STRESS  (PSI) 

JTCOH. 

NO. 

PERIOD 

IN^ 

LOAD  (LBS) 

R.T. 

260*^F 

FAILURE 

E-3 

3  Weeks 

.520 

2350 

4519 

80 

E-5 

II 

.520 

2380 

4587 

80 

F-3 

M 

.490 

2290 

4673 

90 

F-5 

tl 

.490 

2250 

4592 

85 

Ave. 

4593 

E-4 

3  Weeks 

.520 

1050 

2020 

75 

E-6 

tl 

.520 

1155 

2220 

75 

F-4 

If 

.500 

1100 

2200 

80 

F-6 

M 

.500 

1110 

2220 

80 

Ave . 

2165 

G-3 

4  Weeks 

.500 

2215 

4430 

70 

G-5 

II 

.500 

2235 

4470 

90 

H-3 

tl 

.490 

2165 

4418 

80 

F-5 

II 

.490 

2185 

4459 

80 

Ave . 

4444 

G-4 

4  Weeks 

.500 

1025 

2050 

G-6 

II 

.500 

900 

1800 

H-4 

If 

.500 

1120 

2240 

H-6 

M 

.490 

985 

2010 

Ave . 

2025 

Controls ; 

E-1 

None 

.500 

2225 

4450 

35 

E-2 

II 

.500 

1135 

2270 

95 

F-1 

It 

.500 

2245 

4490 

35 

F-2 

II 

.470 

1030 

2191 

95 

Ave . 

4470 

2231 

G-1 

None 

.500 

2185 

4370 

60 

G-2 

It 

.490 

1060 

2163 

95 

H-1 

.500 

2175 

4350 

55 

H-2 

If 

.470 

1100 

2340 

98 

Ave. 

4360 

2251 
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TABLE  XI  (Continued) 

EFFECT  OF  IMMERSION  IN  JP-4  FUEL  AT  140°F  ON  THE 

ROOM  TEMPERATURE  AND  260°F  SHEAR  STRENGTH  OP 

FMS0016  (PLASTILOCK  620-626)  ADHESIVE  BONDED  2024T3  ALCLAD  ALUMINUM 

SPEC. 

NO. 

PERIOD 

IN2 

R.T.  260°F 

FAILURE 

J-3 

8  Weeks 

.500 

2265 

4480 

10 

J-5 

tt 

.500 

2215 

4430 

10 

K-3 

t1 

.490 

2210 

4448 

10 

K-5 

tt 

.490 

2150 

4388 

10 

Ave . 

4337 

J-4 

0  Weeks 

.510 

1000 

i960 

40 

J-6 

ft 

.510 

1040 

2000 

40 

K-4 

II 

.500 

1060 

2120 

40 

K-6 

II 

.500 

1045 

2105 

40 

Ave . 

2046 

L-3 

4  Months 

.500 

2225 

4406 

80 

L-5 

II 

.498 

2173 

4363 

60 

M-3 

tl 

.498 

2249 

4761 

80 

M-5 

If 

.498 

2253 

4524 

80 

Ave . 

4514 

L-4 

4  Months 

No  value 

L-6 

ft 

.500 

970 

1940 

M-4 

If 

,  500 

990 

1980 

M-6 

If 

.500 

1050 

2100 

Ave . 

2007 

Controls : 

J-1 

None 

.  500 

2300 

4600 

60 

J-2 

It 

.480 

1050 

2188 

95 

K-1 

It 

.490 

2265 

4640 

35 

K-2 

If 

.480 

1085 

2309 

95 

Ave . 

4620  2248 

L-1 

None 

.500 

2235 

4470 

40 

L-2 

If 

.490 

1100 

2245 

98 

M-1 

ft 

.  L^OO 

2350 

4700 

30 

M-2 

11 

.490 

1110 

2265 

95 

Ave  . 

4585  2255 
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TABLE  XI  (Continued) 

EFFECT  OF  IMMERSION  IN  JP-4  FUEL  AT  140°F  ON  THE 
ROOM  TEMPERATURE  AND  260°P  SHEAR  STRENGTH  OP 
PMS0016  (PLASTILOCK  620-626)  ADHESIVE  BONDED  2024T3  ALCLAD  ALUMINUM 


IMMERSION 


N-3 

6  Months 

.514 

2250 

4377 

90 

N-5 

II 

.517 

2245 

4342 

90 

P-3 

It 

.500 

2125 

4250 

85 

1-5 

tl 

.500 

2095 

4190 

90 

Ave. 

4290 

N-4 

6  Months 

.498 

1110 

2229 

40 

N-6 

tl 

.499 

1090 

2184 

40 

P-4 

II 

.516 

1190 

2306 

40 

P-6 

It 

.515 

1245 

2417 

60 

Ave, 

2284 

Q-3 

Q-5 

1  Year 

tl 

.490 

.490 

2140 

2060 

4367 

4204 

90 

85 

R-3 

It 

.486 

2200 

4527 

90 

R-5 

II 

.486 

2185 

4496 

90 

Ave . 

4399 

Q-4 

1  Year 

.491 

1085 

2209 

85 

Q-6 

11 

.490 

1020 

2082 

80 

R-4 

II 

.484 

1080 

2231 

90 

R-6 

If 

.477 

1110 

2327 

85 

Ave . 

2212 

Controls : 
N-1 

None 

.510 

2290 

4500 

60 

N-2 

II 

.500 

1085 

4340 

2170 

95 

P-1 

If 

.500 

2170 

60 

P-2 

11 

.480 

1055 

2198 

98 

Ave. 

4420 

2184 

Q-1 

None 

.510 

2170 

4350 

55 

Q-2 

.490 

1120 

2286 

95 

R-1 

II 

.500 

2245 

4490 

60 

R-2 

tl 

.490 

1100 

2245 

98 

Ave. 

4420 

2266 
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TABLE  XI  (Continued) 

EFFECT  OF  IMMERSION  IN  JP-4  FUEL  AT  14oOf  ON  THE 
ROOM  TEMPERATURE  AND  260°F  SHEAR  STRENGTH  OP 
PMS0016  (PLASTILOCK  620-626)  ADHESIVE  BONDED  2024T3  ALCLAD  ALUMINUM 


Spec. 

IN2 

STRESS  (PSI) 
260®P 

^  cCH. 

NO. 

PERIOD 

LOAD  (LBS) 

R.T. 

S-3 

2  Years 

.488 

2135 

4375 

95 

S-5 

II 

.485 

2075 

4278 

95 

T-3 

II 

.490 

2135 

4357 

95 

T-5 

11 

.491 

2110 

4297 

95 

Ave. 

4327 

S-4 

2  Years 

.485 

1085 

2237 

90 

S-6 

11 

.482 

1145 

2376 

90 

T-4 

II 

.491 

1240 

2525 

90 

F-6 

II 

.492 

1180 

2398 

90 

Ave. 

2384 

U-3 

3  Years 

.486 

2175 

4475 

80 

U-5 

11 

.486 

2155 

4435 

80 

V-3 

If 

.483 

2235 

4630 

80 

V-5 

If 

.485 

2175 

4485 

80 

Ave . 

4506 

U-4 

3  Years 

.485 

1240 

2555 

80 

U-6 

11 

.486 

1210 

2490 

80 

V-4 

M 

.485 

1270 

2620 

80 

V-6 

II 

.484 

1260 

2605 

80 

Ave . 

2568 

Controls ; 
S-1 

None 

.500 

.480 

2205 

4410 

65 

S-2 

It 

1085 

2260 

98 

T-1 

It 

.500 

2270 

4540 

65 

T-2 

It 

.490 

1115 

2276 

100 

Ave . 

4475 

2268 

U-1 

None 

.500 

2230 

4460 

65 

U-2 

II 

.500 

1125 

2250 

JOO 

V-1 

11 

.500 

2305 

4610 

40 

V-2 

If 

.490 

1055 

2153 

98 

Ave. 

4535 

2202 
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TABLE  XI  (Continued) 

EFFECT  OF  IMMERSION  IN  JP-4  FUEL  AT  140°F  ON  THE 
ROOM  TEMPERATURE  AND  260°F  SHEAR  STRENGTH  OF 
FMS0016  (PLASTILOCK  620-626)  ADHESIVE  BONDED  2024T3  ALCLAD  ALUMINUM 


W-4 
W-6 
X-4 
X-6 
Ave . 

Y-3 
Y-5 
Z-3 
Z-5 
Ave . 

Y-4 
Y-6 
Z-4 
Z-6 
Ave . 


4  Years 

II 


4  Years 

r< 


5  Years 

fl 


5  Years 

ft 


.503 
•  508 
.502 
.504 


.501 

.505 

.503 

.505 


.510 
.  506 
.503 
.  508 


.508 

.507 

.505 

.506 


2320 

2270 

2466 

2300 


1050 

1020 

1075 

1030 


2140 

2230 

2145 

2250 


1020 

1080 

1110 

1140 


4612 

4468 

4900 

4563 

4636 


2095 

2019 

2137 

2040 

2073 


4196 

4407 

4264 

4429 

4324 


2008 

2130 

2190 

2253 

2145 


CONTROLS : 

W-1 

None 

.510 

2295 

4500 

60 

W-2 

n 

.  510 

1210 

2373 

98 

X-1 

II 

.510 

2355 

4620 

40 

X-2 

II 

.490 

1090 

2224 

98 

Ave . 

4560 

2299 

Y-1 

None 

.  500 

2260 

4520 

35 

Y-2 

II 

.490 

1110 

2265 

95 

X-1 

11 

.500 

2315 

4630 

40 

Z-2 

M 

.490 

1125 

2296 

90 

Ave . 

4575 

2281 
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Arrangement  of  Specimens  During  Banding  (Reference  PGT-2855  page  9) 


Lap  shear  specimens  are  cured  two  at  a  time  as  shown  in  the 
sketch  below: 


rAGE - 

KEPORT  NO  FGT-2855. 
MOOEL- 


OATr  24  May  1962 


uTitiTv  tc^oir  SHir 


FWP  lOn^S- 


54 


(Wllllllll) 


GBIMERAU  OVIMAIVIICB  PORT  WORTH 


PA«E_§Z^ - 

REPORT  NO,  FGT-2 

..I.  ..  I 

DATE_iHIMII 


Abstract  of  Test  Procedures  Per  PZM  I69  (Reference  FOT  2855  P^ge  11) 

Core  Shear  and  Modulus  of  Rigidity 

1.  Specimen  size:  3"  x  8",  cut  from  the  4ftw  2^4-3  panel 

2.  Test  temperature:  260°F 

3.  Span:  6',  single  point  loading 

4.  Load  deflection  curve  Is  obtained  by  O.S.  Peters  Electronic  Load- 
Strain  Recorder  Using  a  KSM  Extensometer . 

5.  Load  rate:  500  pounds  per  minute. 

Simple  Beam 

1.  Specimen  size:  3"  x  20" 

2.  Test  temperature:  Room  temperature 

3.  Span:  I8"  with  double  point  loading  (10.94"  between  pads).  Beam 
supported  one  Inch  from  each  end. 

4.  Load  rate:  500  pounds  per  minute 

Column  Creep 

1.  Specimen  size:  I5"  x  3-5"j  ends  milled  flat  and  parallel  with  panel 
edge  member  extending  3/32"  beyond  skins. 

2.  Test  temperature:  26o°F 

3.  Specimen  Is  loaded  simultaneously  In  coltimn  compression  and  beam 
loading.  Beam  loading  Is  double  point  loading  with  10"  between  load 
points.  Support  points  are  1"  from  each  end. 

4.  Load  rate:  Specimens  are  tested  through  7  load  combinations  or  untl 
failure.  Each  load  combination  Is  held  3  hours. 

Column  Compression  (Edge  Compression) 

1.  Specimen:  2"  x  3"  _ 

2.  Test  temperature:  260°F 

3.  Ends  of  specimens  are  milled  flat  and  parallel 

4.  Load  rate:  8OOO  pounds  per  minute 

Lap  Shear 

1.  Specimen:  7.5"  x  1"  cut  from  edge  member  area  of  panel.  Edge  membe 
Is  milled  to  same  thickness  as  panel  skin  (.o4o").  Specimen  Is  note 
ed,  to  provide  1/2"  x  1"  test  area  In  center  of  specimen. 

2.  Test  procedures  per  MIL-A-509OB  except  time  at  temperature  Is  30 
minutes  prior  to  test. 
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FLiiT*7ISE  TLIISION  TEST  PER  FIi:S-0015 
(Ref.  FGT-'3055,  page  13) 

Bond  specimen  Into  test  blocks  with  Aerobond  U22-J  Adhesive 
(Adhesive  Engineering,  San  Carlos,  California).  Cure  Adhesive  at 
350°  +  10°P  for  30  minutes  while  under  45  psl. 

Before*  bonding,  faces  of  specimens  must  be  flat  and  parallel  to 
each  other.  Faces  of  test  blocks  must  be  flat  and  perpendicular 
to  the  center  line  of  the  block. 

Specimens  to  be  stabllzed  at  test  temperature  30  minutes  prior  to 
test. 

Load  rate  to  be  4000.i  Ib/mln.  +  500  Ib/mln. 
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♦.  oas  \\ 
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